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:v(7l ) 3a*MtTt»ib 


Bcecox>3iiuA ifayMUO-HCcieaoaaTCibCKKfi hiicthtvt 
no .KpeaietfHB CKBaMHH h fiypoBuu pacTBopav 


\h\\ ycTPonciBO nnn vctahobkh PAc:uiHPsiEAioro 

XBOCTOBMKA B CKBAKMHK 


I 

HjoopertxHt othochtc* k Kperueamo cKBa- 
>kmh « npeaHdiMascHO k HcnaibsomiHHio npH 
mxxibuhh npoHMuaeMNX onacroB b iteoocu- 
xeHHbix ckbb/Khhbx m peMoirre oGcajwux ko- 

•lOHH. 

H3B6CTHO VCTpOfiCTBO XI* yCT3HOBKH pBC* 

UiMpneMoro xboctobmkb 8 CKBajcMHe. Bicuovaio* 
ui€€ 3aKpen.ieHH>K> eepxHeA msctmo Ha rpy- 
6ax xib cn>CKa ycTpoficraa s cK&aMHHy no- 
-iyx> lUTanry c nbptuHCM b hm/kh^A hbctm h 
oxBBTbfBajouiHft nopuieHs im^MHap c pacuiHpH- 
wicM. ycTaHOB^eHHbiA Ha uiraffre c ro3mo*c- 
hoctmo nepcMeuieHH* |l). 

B 9to* ycrpoftcTB? xboctobhk pasMemeH 
hbj UH<aHiupoM c pacwkpHTMCM, hto b aaa- 

PMHKUX CKTyaUHflX MOMtt OCJIOXHHTh AHKBH- 

jumno asapNft H3-33 octbb»tchh5? b ckbbwhhc 
MaccHBHoro uiuMitfpa. 

Haataiee &1H3KMM k npea^araeMOMy no 
TeXHHMeCKOft cvuihoctm h roct KT&t MOMy pc- 
3y^bTaTy flB^percH ycrpoficTBO juh ycraHOBKH 

. paCUJMpHCMOro XBOCTOBHKB B CKBaMMXe, BJCCiO- 

sax>uxee npMcoejMfHeMHuft k KoiOHHe Tpy6 um- 
n -uap h pa3MCUiCHHufi a cro hcuiocth nopuieHk 
co orroxoM b BepxHeu hscth h pacuiMpHreneM 
co urraitroA — b HJfttHeA wacru [2J. 


10 


15 


20 


HenocTaTKOM M38cc7Horo ycrpoAcTBo 8B- 

.IflCTCH C.IOJKHOCTb TeXHOtlOrHM 33Kpen.1CHHfl 
XBOCTOBMKa. HJO CBH3HHO C Heo6xoaiHfOC fMO 
COWWHM« O TpyfiaX M3«WTOHMOrO MBJICHMH 

(120—150 tcrc/CM*) a-iR paciuHpeHH^ xbocto- 
bmkb v tiro noBumaeT onacHOCTb pa6oT h roe- 
6yer Hcnoji^30BBHMc Ha3eMHoro mctohhmkb aaa* 
jichmw (ueM^HTKpoaoiiNoro arperaTa m,ih 6ypo- 
eoro Hacoca). 

Llcib H3o6peTtHMn — vfipomeHHe rexHaio- 
niM 3aKpcn^eHMd xBocroBHKa. 

3ra uojii, aocrHraeTCfi t«m, vto uk^hmap 
BUnoriHeH c KBHa.ia.MM mi* coo6uichhji noa- 
noptUHeooft no-iocTM c 3arpy6HUM npocrpan- 

CTBOM, a riOpUieHb CMa6^KCH*MCXaRM3M0M M* 

4»«KcauHK cro b muHHjipe. BwnaiHeHKOM b bm- 
iie nojinpyMHKeHHoro b oceaoM Hanpas^emiH 
uiroKa c paawa-ibwo roabh>khumk uiapajuw. 
pa3MetaeHHbj.MM a KOJibueaux npoTOMKax nopui- 

h» a UHJIHHzpa. v 

Ha Hspre'MQ H3o6pan<eH o6uihm bhji ycTpofl- 
dBa b pa3pfe3c ncpeji hsmb-iom 3aKpe»njienH* 

XBOCTOBMHn. 

VCTpOfiCTBO BK.llOMaeT llHJIHMJip I C KBHB* 

jibmh 2 h 3 m nopmeiib 4 c nojnpyjKKHeHKMM 
iijtokom 5. riiTanroM 6 m paciriMpMT^ieM 7. 
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^MiwHHap I B HlUKHCfl HaCTIl BNU0.1HCH C HOJb- 

^ nopiue«b4 MMm pa.iMa.ibHO noABHacHue 
$f}^}pfil&xtp mapu 9. uaaiuiOAeftcr- 
X<£^^eaofi nporo><Koft d ii*wiiHj*p* 1 

*B>cofr 10 Vi ewcrynoM II. Kbmiu 3 BtfnoAReH 
^JfcfOc, ce^a I2, ! a paciuiipurc.ib 7 cHa6*eH 

^M^uiiiHiupoM I N pacuinpHrcncM 7 
XelatH XBOCTOlHK 14. Hojhuh* 15 Ottawa- 
v ^ TOpaaaaaeiiiift a Tpy6w rpy* aaw pac$iiK- 
^UHft-ropiuif* 4 co tnTaiiroA 6 m pacuiHpKTC* 
1 7/t/Lin ofcemeHytH abkachh* b nopuiHe 
jutok 5 BwnaiKCM c KaHa«iaMH 16. 
i^;^r*'V-^* : ^» . repsierH3au«a uitok* 5 a nopuimi 4 
i ^ a-JpM^ycMgrpcKhi y raoth htc>i b h btc ^ie>icjiTbf 17. 

jnopmResan ncuocib 18 amnHjpa I cb- 
|^r?^l^(CruieHa c fprftabm. a noanopuiHeao* ncurocrb 
""{J9 .4epe3 Kana.tu 3 h 2 - c wtpvGhum npo- 
CTpaHCTBOM. 

!:. ~ s yerpaSicrno paforaer c~ie.iyiouiM*i o6pa- 

.'!;* 8 nopuj«Hb 4 »aaa.iHaaior ujtox 5 n ^hk- 
' oipy»0T ero uiapaMM 9 a hhmmm nojoaieMttK. 
"'.fyTloMt' yruro noptocnb 4 &cTABti*K>r a UfUMiuip 
■ 7J $fpl 'Jo ttwtgtaeati* uiapoa 9 c Koabueaoi itanai 
^l^^/i? -wao^eHHK noiripyxquttiiiift 

^;WOK'S*CBOHM BbJCTVTIOM II BbU2B.1MBa*T uia- 

py 9 a Kaibucavio *anaBK> 8 h re* caxuu 
ficpui^Hb 4 (t'HK^npycrcM ortiocMTtAbHO umamma- 
pa. 1 tlpn jnjvkr ycTpciicTaa a CKBaaouty rpy- 
6m hc 3a:io.:kaa>T' *n.xKocTbio mah *e sanav 
iww: Mactf.^Ku. B, pen.ibt art* vroro AaaAeittfe 
a IWUHCp^livBO* iw/iocni 19 pJC7r7 M paBKO 
nup^/CT&TXHecvoyy a;isachhk> laTpytixoro 

CTOrft AH^KOCTM. flpM ,1«X'TH*CMKH riyOHHbJ 

.ycraKOBKH \£i#K-TOHMka b TpyOu cOpacuaaioT 
rp>3 15. r:oT .?tiH &.iaw.uTH;ii T nm>K 5 B nop- 
minis A 1 1 pi-. »»<w Ko.ibur»a» tat* a ana IG 
ujTOKJt *oKMi:..a«7*:a c tyn KcaTopau a 9. btba- 
KUBaevNM^ :;>,:hhj^»m t ft nopm^Hb 4. nocte 
Hero nopiiieHb 4 :;<c .xeHctBtieM paawKrw abb- 
.trriNM b iwanopuiwBiifl 19 m HajuiopuiHeaoft Id 
ivu<*-7*\ uiuHHApa 1 .laaaceTca aaepx c npo- 

TRTMflilHM^rM paC!iJMpif 7r.1» 7 ^pei XHOCTOBHK 
14. flopuiCHL 4 C<> UJTftifroJft H H paC'UMpHU' 


IB 


15 


is 


n 


7 ABiiacyTCH ao Tex »op* noKa tcnanan 13 
lie cfljeT d cexoo 12 KaHa/ia 3. 3thm aocTttra- 
ctch HaAc^choe v pa3o6meHHtr Tpy6Moro $ ;3a- 
rpy6noro npocrpattCTBa -na CAy^dH noapeiKae 
hhh yrLioTHMTQibjabix >fleweHToa:i7^e^6^X 
jiiNapoM I . k nopniH^ f 4] it Moi^^miie^ ; 
h iutokom 5. Ha aroif saKaHUHBaefcit pacinH- 
peiiHC xboctobhkb 14 c ynopOM ero :]B iuuiHBJip 

1 M yCTpoflCTB0 1 1IOAH HMB10T H3 ckBa^HUtc; 

npOTR r h a a kh c m pacuiHpHTean 7 ^pe^ocraB': 

UIVIOCJI M8CT b XBOCTOBH Ka 

npexio^eMHoe ycrpoftCTBO iiii a ycr a ho bkh 
pacuiiipneMUX xboctobhkob b cxaaMCHfcax no> 
boiht %a wt ynpouteHH* rexKonoriiM nyttM 

HCK»lNHieHMft HCnOffU30BdHHa Ha3€MHHX "HCT0H-* 

hhkob aaa-ientiji. HanpMMep ucm chthpobo^hux 
arperanm, h noBUiuefiHa ypoaaa TexHwwi 6e* 
aonacMocTB pa6or aa yet be noaucnTb 3<M>ck- 

THBHOCTb HKXaSiUHtf CKB33KHH. 


<PopMy*a uaoOpereHiut 

1. ycTpoAcrao aah ycTaHOBKN paeujupxeMo* 
ro xBocroBHka 8 oc&a*Bfte. Bjuxwajomee npa- 
COeAKKCfiHUA K KOJOHHe Tpyfi lUUHHAp u pa* 
MemeHHufi a ero howctn nopuetib co uttokom , 
a aepxHeJ nacia if pacumprrex^vco prrai^ 
rofi — a HMMHeA ««actH. oT*uHax>u\eecn rtk. 
wto. c iteifcto ynpoutettHB Tex mco oth h aaKpen- 
.icnaa xaocroaMica, UKvmiup Bbino.meH c xa- 
Ha.taMU xia ccio6uieHMff noiitopiuwcBofl »o.ioc- 
th c larpyftHbiM npficTpancTBOM. a uopiueNb 
caaCweif mcxbbmiko)! xih ^HKcaitHH not iim- 

J9HHApe. 

2. yctpOKCTBO aO It- K UfAUHUKHqetC* Test. 

mto MexaHHiv 4>MKcaui* » ;H>puiaa BbsruxiHeH a 
BHAe noAfipysKKKCMHoro h occbom HanpaaieHHM 
uirwa c pa.iHB.'ibiro iuubk^huhh mapa«M # 
p:i:i»etUi*ii<^\^ a KoJbueBU* nporoNKax nopia* 

KM H IIM.lHlUpa. 

rkTOHHMXM Mtll^f/p^ailMH. 

iipaiiaTUe ao BHMMaHNe upa. »xcnepTM3e 
HaTtMT CUIA M 3179168. jci, 166-14. 
on>*0.iHK. 1965. 

2. «C)il Week.. 7 17. .Vv II. c 23-32 

(l1pOT«»THJli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 


2 


A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that die cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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